In vivo γ-irradiation low dose threshold for suppression of DNA double strand breaks below the spontaneous level in mouse blood and spleen cells.
There is a considerable controversy as to whether DNA damage induced by low doses and low dose rates of ionizing radiation is treated by cellular defence mechanisms in ways similar to that induced at high doses and high dose rates, and what downstream delayed effects may be caused by low doses compared to moderate and high doses. This constitutes the major challenge for the linear no-threshold model currently used for radiological risk estimates. Among the various DNA lesions induced by ionizing radiation, DNA double strand breaks (DSBs) are considered the most important due to their potential to cause cell death, mutagenesis and carcinogenesis. This study examined the accumulation of DNA DSBs in mouse blood leucocytes and splenocytes after long-term, chronic low dose γ-irradiation in vivo, and how this exposure may alter cell sensitivity to acute high dose irradiation. Animals were irradiated for 40, 80 or 120 days at a dose rate of 0.15mGy/h, with total accumulated doses of 144, 288 and 432mGy. DNA DSBs were measured in blood leucocytes and splenocytes using the neutral comet assay. We found that after an initial slight increase in the level of DNA DSBs at 40 days of exposure compared to controls, there was a subsequent drop after either 80 (P<0.01) or 120 days of exposure (P=0.066 for blood leucocytes; P=0.024 for splenocytes). Interestingly, the DNA breaks level after both 80 and 120 days of exposure was lower than in control. Similarly, the cells exposed to the chronic radiation for 80 and 120 days were less sensitive to the induction of DNA DSBs by acute 4Gy irradiation, whereas 40 days of exposure did not significantly modify the radiosensitivity. Our results indirectly indicate that low level ionizing radiation in vivo may trigger inducible repair of both endogenous and exogenous DNA DSBs, and that there is a dose threshold for this inducible defence mechanism, below which it does not occur. These data provide new evidence, now at the molecular level in vivo, that the dose-response for DNA DSBs at very low doses and dose rates is not linear.